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Lethal concentrationAbstract The red pumpkin beetle (RPB), Aulacophora foveicollis, becomes a notable thread to
cucurbitaceous family. The present investigation studied the efficiency of Beauveria bassiana (B8)
isolate against RPB. The results revealed that, they secured lowest lethal concentration (9  103)
besides stunning growth over treated adult RPB. The gradual increase and dispersal of hyphea from
thoracic region of the insect to all over the body was studied clearly in the present investigation.
From this study, it was strongly recommended that, the B. bassiana would be a promising biocon-
trol agent and suggested for the field RPB management.
 2016 The Egyptian German Society for Zoology. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
The red pumpkin beetle (RPB), Aulacophora foveicollis (Lucas)
is a serious pest and causes severe damages to pumpkin, Cucur-
bita moschata Duch. Ex Poir and other cucurbits (Rajak, 2001;
Prasad and Kumar, 2002). According to Azim (1966) RPB is
the most destructive insect pest of melons and cucumber, the
cucurbitaceous vegetables. According to Butani and Jotwani
(1984) this insect pest is prevalent all over South-East Asia,
Mediterranean region towards the west and Australia in the
east. Morphologically, adult is red, oblong and approximately
6–8 mm long and oviposition usually happened at the basal
region of the cucumber stem and it was around 300 eggs
(Srivastava and Butani, 1998). The adult beetles are avoracious feeder of leaf lamina, not restricted to it they also
attack flowers and cotyledons (Butani and Jotwani, 1984).
They eat seedlings, young and tender leaves and flowers. They
normally occur in large numbers. Report by Maniruzzaman
(1981) states that, the yellowish white grubs of RPB cause root
injury through soils. Nayar et al. (1996) reported that red
pumpkin beetle made holes on leaves of pumpkin and melon
while grubs remained in the soil to feed on root, stem and
fruits. Presently the farmers are totally dependent on the use
of insecticides to control this pest. Use of insecticides for
RPB control has been reported by several workers Alam
(1969), Chattopadhyay (1992), Saha (1992). Indiscriminate
use of pesticides leads to adverse ill effects such as pest resis-
tance to insecticides, outbreak of secondary pests like RPB,
health hazards and cause environmental pollution besides
improper management (Hagen and Franz, 1973; Bhaduri
et al., 1989; Devi et al., 1986). Das and Ishaque (1999) studied
the efficacy of neem products for the control of red pumpkin
beetle in Jorhat, India. Of all bio-control offers prominent
alternative to the use of the chemical pesticides in agricultural
crop protection. Fungal bio-control agents play a major role in
Figure 1 Stages of mycosis by Beauveria bassiana (B8) on Aulacophora foveicollis. (A) Hyphal growth on antenna; (B), (C), (D) and (E)
dispersal of hyphal growth all over the body of A. foveicollis; (G) and (H) complete engulfing of A. foveicollis by B. bassiana.
Table 1 LC50, LC90 value of spore concentrations of Beauveria bassiana (B8) against Aulacophora foveicollis after 12th day of post
inoculation.
Organism LC50 (Lower–Upper Limit) LC90 (Lower–Upper Limit) v
2
Beauveria bassiana (B8) 9  103 (6.7  104–1  106) 9  108 (6  107–1  1013) 2.025*
* Significant at 0.05%.
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fungal species (Zimmermann, 2008) are pathogenic to insects
but only countable numbers have been used for insect control.
The white muscardine fungus, Beauveria bassiana (Balsamo)
Vuillemin have been recorded to infect 500 host species in trop-
ical, temperate, humid, and desert areas belonging to orders
Coleoptera and Lepidoptera (Zimmermann, 2008; Charnley
and Collins, 2007). Hence the present study aims to study
the biocontrol efficiency of entomopathogenic fungus, B. bassi-
ana on A. foveicollis.
Materials and methods
Isolation of entomopathogenic fungi
Isolation of entomopathogenic fungus, B. bassiana was fol-
lowed according to the method proposed by Haraprasad
et al. (2001). B. bassiana, was isolated from naturally infected
insect, Hypothenemus hampei collected from Thandigudi,
Dindigul District, Tamil Nadu, India. The insect cadaver
was surface sterilized with 2% Sodium Hypochloride fol-
lowed by placing them in pre-sterilized petri dish (Borosil)
with bottom covered by tissue papers (Hi-Media, India). It
was then allowed to incubate at 27 ± 2 C for overnight
and after spore formation over insect cadaver, it was care-
fully held with a light forceps and the conidia drawn slowly
into a vial using a brush (No. 00 Camlin). Five milligrams of
the dry spore was taken and added to 10 ml of sterile 0.02%
tween 80 solution (Hi Media, India). It was then plated on
sterilized Saboraud Dextrose Agar (Hi-Media, India) and
incubated at 25 C for 2 weeks to produce condia. Spore
concentration was determined using hemocytometer (Supe-
rior Marienfeld, Germany) under microscope (Labomed
cxl mono) (400) and adjusted to 108 spore ml1 for
bioassay.
Larval bioassays
After taking counts using the hemocytometer (Superior
Marienfeld, Germany), the volume of the stock solution was
adjusted with sterile Tween 80 solution (using single distilled
water) to get a concentration of 1  1010 spore ml1. From
those stock solutions serial dilutions were made to get
1  108 spore ml1. The surface washed cucurbit leaves were
sprayed with the spore suspensions. Stalks of the leaves were
kept in water filled small vials closed with cotton pad so that
the leaves remain fresh till 48 hrs after treatment. Ten number
of adult A. foveicollis per replicate was taken and released into
the treated leaves. Three replicates per treatment were main-
tained. Water sprayed leave was maintained as a control.
The dead larvae were recorded and percent larval mortality
was worked out. All the treatments were maintained at
25 ± 1 C. After 48 h, the larvae were transferred on to fresh
untreated leaves. Observations were recorded till larval death
and also observed for the conidial emergence from cadavers.
Statistical analysis
The mortality data observed after 12 days after exposure was
subjected to LC50 and LC90 analysis by using SPSS. 17.Results and discussion
In the present study entomopathogenic fungus, B. bassiana
(B8) (Accession Number: HQ848783) was isolated from
Hypothenemus hampei at Thandigudi, Dindigul District, Tamil
Nadu, India. The bioassay study revealed that, the LC50 and
LC90 value of B. bassiana isolate against A. foveicollis were
9  103 and 9  108 respectively (Table 1). The chi-square
value was significant at 0.05%. The pest management strate-
gies against A. foveicollis using microbial agents are nil/few.
In the present investigation, the insecticidal efficiency of the
B8 was clearly evidenced in the present investigation. From
the bioassay, it was observed that, the pathogenicity of the iso-
late was not host dependent. In support of it, Feng and
Johnson (1990) noted that the original host had no significant
influence on the virulence. Moreover, they found that ento-
mopathogenic fungi isolated from soil showed high
pathogenicity to insects. Ekesi et al. (1998) found that an iso-
late of B. bassiana and two isolates of Metarhizium anisopliae
from soil were highly virulent to the legume flower thrips,
Megalurothrips sjostedti (Trybom) and they were highly patho-
genic to the stem borers Chilo partellus (Swinhoe) and Busseola
fusca (Fuller). Furthermore, Ekesi (1999) noted that M. aniso-
pliae isolated from the soil showed high level of pathogenicity
to pod bug, Clavigralla tomentosicollis (Stal.). The killing effi-
ciency of B. bassiana and its disease dispersal was clearly
observed in the present investigation and was depicted in Fig
1. Fig. 1a reveals the early infection stage, in which head and
thoracic regions were found some spore visualization. It was
then simultaneously spread through ventral abdominal region
and had covered appearance (Fig. 1c and d). Fig. 1e and f
shows the head of the adult A. foveicollis covered fully by B.
bassiana. Finally it covers the entire body of insect except ely-
tra. In conclusion, B. bassiana was highly recommended for
the management of A. foveicollis.Acknowledgement
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